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(57)Abstract: 

PURPOSE: To prevent an abrupt inductance drop of a laminated inductor on a 
high frequency side so as to use the inductor in a wide frequency band by 
forming at least one or more of magnetic sections between conductor layers of 
nonmagnetic powder. 

CONSTITUTION: Ni-Zn-Cu ferrite powder is prepared as magnetic powder for a 
magnetic section. Then paste for a magnetic section I is obtained by mixing the 
ferrite powder with a binder and solvent and kneading the mixture. ZnFe204 
powder, Ti02 powder, Si02 powder, W02 powder, Ta205 and Nb205 are 
prepared as powder for a nonmagnetic layer 2. Then paste for the nonmagnetic 



layer 2 is obtained by mixing each powder with a binder and solvent and 
kneading each mixture. Thereafter, the paste for magnetic section I is laminated 
to a prescribed thickness by a printing method and a laminated conductor 
winding turns is formed in 5.5 turns by successively printing paste for a conductor 
layer 3, paste for the magnetic section 1, and paste for the nonmagnetic layer 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laminating inductor which blends with a binder and a solvent the 
magnetic powder of the spinel mold soft magnetism ferrite which uses nickel, Zn, 
Cu, and Fe as a principal component and silver, or copper conductive powder, 
respectively, kneads it, considers as a paste, carries out the laminating of this by 
print processes, and is characterized by to form the laminating coil of a conductor 
and to form the above with nonmagnetic powder further at least among the 
magnetic sections between conductor layers in the laminating inductor which 
carried out simultaneous baking of this. 

[Claim 2] The laminating inductor characterized by using the powder more than a 
kind at least as nonmagnetic powder ZnFe 204, Ti02, Si02, W02 and Ta 205, 
and among Nb205 in a laminating inductor according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating inductor excellent 

in the property of being used as electronic parts. 

[0002] 

[Description of the Prior Art] Generally, in the laminating inductor, except [ all ] a 
conductor layer, it consists of the magnetic section and the closed magnetic 
circuit is formed as a magnetic circuit. In such an inductor, since the closed 
magnetic circuit is formed, an inductance with the number of winding of a 
conductor high at least is obtained highly [ the effective permeability ] therefore. 
Moreover, many volume is used as a small reliable laminating inductor by the 
request of a miniaturization of electronic equipment. 

[0003] In recent years, the frequency band of the signal treated within electronic 
equipment spreads out in the RF side by advance of an electronic equipment 
technique. The band has amounted to hundreds of kHz - several GHz now. 
Therefore, it has been required also from the laminating inductor used for the 
electronic equipment handling the signal of such a large frequency band that an 
inductance should be obtained by the wide band at a RF side. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional 
laminating inductor, since a magnetic circuit was a closed magnetic circuit, the 
inductance with the high frequency according to the magnetic properties of the 
magnetic material to be used was obtained, but when the frequency was 
exceeded, the inductance fell rapidly and had the fatal trouble of stopping 
functioning at all as an inductor in the RF region. 
[0005] The object of this invention is suppressing rapid lowering of the 
inductance produced in a RF side, and offering an usable laminating inductor in a 
large frequency band by making the magnetic circuit of a laminating inductor into 



an open magnetic circuit. 
[0006] 

[Means for Solving the Problem] Namely, the magnetic powder of the spinel mold 
soft magnetism ferrite which uses nickel, Zn, Cu, and Fe as a principal 
component, And blend silver or copper conductive powder with a binder and a 
solvent, respectively, knead it, consider as a paste, carry out the laminating of 
this by print processes, form the laminating coil of a conductor, and it sets to the 
laminating inductor which carried out simultaneous baking of this. The laminating 
inductor characterized by forming the above with nonmagnetic powder further at 
least among the magnetic sections between conductor layers is obtained. 
[0007] Moreover, according to this invention, in the laminating inductor of the 
above-mentioned publication, the laminating inductor characterized by using the 
powder more than a kind at least as nonmagnetic powder ZnFe 204, Ti02, Si02, 
W02 and Ta 205, and among Nb205 is obtained. 
[0008] 

[Function] A magnetic circuit can be made into an open magnetic circuit by 
preparing the above nonmagnetic section in the part between the conductor 
layers which intersect the magnetic path of a laminating inductor further, and 
using at least one or more kinds of powder as nonmagnetic powder ZnFe 204, 
Ti02, Si02, W02 and Ta 205, and among Nb205. Consequently, a laminating 
inductor usable to a RF region is obtained. 
[0009] 

[Example] The example of this invention is explained using a drawing, a table, 
etc. 

[0010] nickel-Zn-Cu ferrite powder was prepared as magnetic powder for the 
magnetic sections. Powdered mean particle diameter is about 1 micrometer. This 
powder was blended with the binder and the solvent by the ratio of a table 1 , the 
compound was kneaded with 3 rolls, and the paste for the magnetic sections was 
produced. 

[001 1] ZnFe 204, Ti02, Si02, W02 and Ta 205, and Nb205 were prepared as 



powder for non-magnetic layers. Each powdered mean particle diameter is about 

1 micrometer. About each powder, like the paste for the magnetic sections, it 

blended with the binder and the solvent by the ratio of a table 1 , each compound 

was kneaded with 3 rolls, and the paste for non-magnetic layers was produced. 
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[0013] As powder for conductor layers, Ag powder with a mean particle diameter 
of about 0.5 micrometers was prepared. This powder was blended with the 
binder and the solvent by the ratio of a table 2, the compound was kneaded with 
3 rolls, and the paste for conductor layers was produced. 
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[0015] At this example, although the paste was produced with the compounding 
ratio of a table 1 and a table 2, the paste which can be printed should just be 



obtained also with components other than this, and a compounding ratio. 
Moreover, although 3 rolls were used for kneading of a compound, a 
homogenizer, a sand mill, etc. may be used besides this. 
[001 6] Next, the laminating of the produced paste for the magnetic sections was 
carried out to 0.5mm of predetermined thickness by print processes. Moreover 
the paste for conductor layers, the paste for the magnetic sections, and the paste 
for non-magnetic layers were used, and the printing laminating was performed so 
that the laminating coil of the conductor of 5.5 turns might be formed. At this time, 
the total of a non-magnetic layer was performed by 0, 1 , and 2 or 4 layers. 
Moreover, about 30 micrometers and a conductor layer performed much more 
laminating thickness by about 15 micrometers at the magnetic layer and the non- 
magnetic layer. Moreover, the laminating of the paste for the magnetic sections 
was carried out to 0.5mm of predetermined thickness by print processes. The 
whole laminating thickness is about 1.3mm. 

[001 7] What is necessary is for number of turns other than this to be sufficient, 
and just to adjust number of turns in this example, so that a required inductance 
may be obtained within the limit of 40 turn extent although the number of turns of 
the laminating coil of a conductor were considered as 5.5 turns. 
[0018] The layered product which carried out [ above-mentioned ] production was 
cut to 3mmx1.5mm of predetermined magnitude. Drawing 1 is the block diagram 
showing the laminating inductor of this invention, drawing 1 (a) is the top view of 
a laminating inductor, and drawing 1 (b) is a sectional view. 
[0019] Within the magnetic section 1, a laminating part becomes coil-like and the 
conductor 3 forms the coil so that this drawing 1 may show. Moreover, the non- 
magnetic layer 2 is formed so that a magnetic path may be divided. Moreover, it 
forms after calcinating the external electrode 4. 

[0020] Simultaneous baking was performed for the above-mentioned laminating 
and the cut layered product at 900 degrees C after the debinder. 
[0021] In addition, in this example, although calcinated at 900 degrees C, what is 
necessary is just the range of about 850 degrees C - 900 degrees C. 



[0022] Moreover, what is necessary is for it to be smaller than this, and to be 
good and just to adjust the magnitude of the laminating coil of a conductor in that 
case also in magnitude other than this, although magnitude of one layered 
product component was set to 3mmx1 .5mm. 

[0023] Next, the conductive paste which used Ag as the principal component was 
applied to the field which the lead of the laminating coil of a conductor has 
exposed to the layered product which carried out [ above-mentioned ] baking, it 
burned to it at about 300 degrees C, and the external electrode was formed in it. 
[0024] Although the conductive paste which used Ag as the principal component 
as an external electrode was used in this example, the conductive paste which 
used carbon, Cu, nickel, etc. as the principal component besides this may be 
used. 

[0025] The relation of the frequency and inductance of a laminating inductor 
which were produced as mentioned above was evaluated using impedance 
analyzer HP4191made from YHP A. 

[0026] Drawing 2 is drawing showing the relation of the frequency and 
inductance of a laminating inductor produced in the example, using ZnFe 204 as 
powder for non-magnetic layers. 

[0027] In this drawing 2 , a curve in case 5 does not have a non-magnetic layer is 
shown, 6 shows a curve in case the number of non-magnetic layers is one layer, 
7 shows a curve in case the number of non-magnetic layers is two-layer, and 8 
shows the curve in case the number of non-magnetic layers is four layers. 
Although the inductance of low frequency 5MHz or less falls a little by preparing 
a non-magnetic layer, a clearly effective inductance is obtained in an about 
20MHz or more RF side. Especially, on the frequency of 40MHz or more, when 
there is a non-magnetic layer to an inductance in case a frequency is 1 MHz to an 
inductance falling or less to 1/100 when there is no non-magnetic layer, the 
inductance has stopped at about 1 / less than two lowering, and the inductance 
which can fully be used as an inductor is obtained. 

[0028] A table 3 shows the frequency from which the inductance of the laminating 



inductor produced using ZnFe 204, Ti02, Si02, W02 and Ta 205, and Nb205 
as powder for non-magnetic layers is set to 1 microhenry in an example. 
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[0030] According to this table 3, even if it uses which powder, it turns out that an 
inductance high to a RF region is obtained and the inductor which can be used to 
a RF region is obtained compared with the case where a non-magnetic layer is 
not prepared. 

[0031] Moreover, in this example, although ZnFe 204, Ti02, Si02, W02 and Ta 
205, and Nb205 were used as powder for non-magnetic layers, even if it uses 
the powder which mixed two or more sorts of these powder at a rate of arbitration, 
the same effectiveness is acquired. 
[0032] 

[Effect of the Invention] As this invention was explained above, by forming the 
above with nonmagnetic powder further among the magnetic sections between 
conductor layers, rapid lowering of the inductance produced in a RF side is 
prevented, and the laminating inductor which was excellent in the property in an 
usable RF region in the large frequency band is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the laminating inductor of the example of this 
invention is shown. Drawing 1 (a) is a top view. Drawing 1 (b) is a sectional view. 
[Drawing 2] Drawing showing the relation between the frequency of a laminating 
inductor at the time of changing the number of non-magnetic layers of the 
example of this invention, and an inductance. 
[Description of Notations] 

1 Magnetic Section 

2 Non-magnetic Layer 

3 Conductor 

4 External Electrode 

5 When There is No Non-magnetic Layer 

6 When the Number of Non-magnetic Layers is One Layer 

7 When the Number of Non-magnetic Layers is Two-layer 

8 When the Number of Non-magnetic Layers is Four Layers 
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DRAWINGS 



[Drawing 1] 
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